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VALVE, MANIFOLD ISOLATION, VERNIER THRUSTER, SOLENCID (2BVDE] BI-5TAZ-:
(IATCHING} LV257/258 357/358

FURCTION:
TO PROVIDE VERNIER THRUSTER ISOLATION: 1) PRIOR TO SYSTEM ACTIVATION L™=
2} IN THE EVENT OF i RUNAWAY THRUSTER OR MANIFOLD LEAK, )

FAILURE MODE:
FAILS CLOSED, FAILS T9® QPEM, RESTRICTED FLOW,

AUSE(S) : : :
~ IMPROFER ELECTRICAL SIGNAL (CONTINUGUS SHORT) OR LOW MAGNETIC FORCT fr-w
LATCHING MAGNET, MECH SHOCK, VIE., CONTAM (AIR GAP), CORRQOSION, MA=Tm-i-
DEFECT, ELECTRICAL FAILURE.

EFFECT (S} ON: |
[LlEUBE?STEH {B) INTERFACES (C)MISSION (D) CREW/VEHIGLE

(A} LOS5 OF FUNCTION {VERNIER THRUSTER).
{(B)] DEGRADATIOK OF INTERFACE SUBSYSTEM=FAYLOAD MANIPULATION.

{C) POSSIELE EARLY MISSION TERMINATION. PRIMARY THRUSTERS INAREQUATE
FCR SMALL RATE ATTITUDE HOLD.

{D) NO EFFECT

DISPOSITION & RATIONALE:
(A}DESIGN (B)TEST (C)INSPECTION (D)FATLURE HISTORY (E)OPERATIONAL USE
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{A) DESIGN

SERIZS SWITCHIZS (RPC'S) MINIMIZE POTINT FOR INADVER ACTUATICN. PARAL-T-
SWITCHEE (RPC'S) PROVIDE ELECT REDUN FOR THE COPENING SIG. AN INDUCT
VOLTAGE SUPRES CIRCUIT IS PROV IN THE ELECTRICAL SYSTEM T0O PREY DANAST -
OTHEIR ON=LINE COMP. T¢ LIMIT THE POSSIBILITY OF THE ELECT SHORT PC==x—
TEE LEAD AND MAGNET WIRES ARE ENCAF BY POTTING AND A FIN=IRE IS t's=5
DURING ASSEMBLY TO ENSURE THAT INSUL IS NOT DAMACED BY THE EXTT NoTou
WEEN THE COIL SLEEVE TS5 PRESSED ONTO THE COIL. -

MATERIALS ARE SELECTED THAT ARE COMPATIBLE WITH PROPELLANTS.

(B) TEST
TWO UNITE WERE USED FOR QUAL TESTS. {UAL PRESSURE SURGE TESTS WIRE
CONDUCTED ON THE VALVE TO SIMULATE THE EFFECT OF MULTIPLE PRIMARY
THRUSTER SHUTDQWNS. THE TEST CONSISTED OF 9%,000 PRESSURE CYCLEIS WHTCX
REFRESENTS A SCATTER FACTOR OF 4.0 ABOVE THE 50 MISSTON LIMITED LIFE o-
THE VALVE. THE SURGE CYCLES WERE AT VARIOUS MIN/MAX PRESSURES TROM 0
TO 1000 MAX PSIG. A QUAL BURST TEST WAS CONDUCTED AT 2000 PSIS FoR OM=
MINUTE WHICH IS TWO TIMES THE MAX OPERATIONAL PRESSURE. THERE WAS MO
EVIDENZE OF RUPTURE QR TRACTURE.

QUAL TESTING ALSO INCLUDED RANDOM VIBRATION ({ 48 MIN/AXIS), BASIC DES-3:
SHOCK, LIFE CYCLE (2000 CYCLES), THERMAL CYCLES, BELLOWS LEAKAGE, LUTY
CYCLES, FROPELLANT COMPATIBILITY, ELECTRICAL POWER VARIATION, AND
POSITION INDICATOR CONTACT RESISTANCE.

ACCEPTANCE TESTING INCLUDED FROGF PRESSURE (1130 PSIG), EXTERMAL ITAXAA:
DIEZLECTRIC STRENGTH, INSULATION RESISTANCE, QOPERATION, FOWER DRATY,
PREESURE DROP, POSTTIGON IKDICATOR CIRCUIT RESZSTANCE, INTERNAL LEAKASET,
AND CLEANLINESS. o
QMRSD FERFORMS THE FOLLOWING: ISOLATION VALVE ELECTRICAL VERIFICATTON =&
FIRST FLIGHT AND ON A CONTINGENCY BASTS. MANIFOLD ISOLATION VALVE
LEAKAGE TEST THE 18T, FLIGHT, THEE STH FLIGHT AND EVERY 5 FLIGHTS
THEREAFTER AND ON A CONTINGENGY BASIS. REDUNDANT CIRCUIT VERIFICATICH
C/P AND O/M EVERY FLIGHT. A KREDUNDANT CIRCUIT VERIFICATION OF THE
MOD/POD FOR THE FIRST FLIGHT, FIPTH FLIGHT AND EVERY FIVE FLIGHTS
THEREAFTER AND ON A CONTINGENCY RASIS. VERNIER MANIFOLD ISOLATION VALVEI
RELIEY DEVICE CHECK OUT THE S5TH AND EVERY & FLIGHTS THEREAFTER AND CH A
CONTINGENCY BASIS. INTERFACE VERIFICATION FOR THE ORB/POD AND ORB/MOD ¢
A CORTINGENCY BASIS.

{C) INSFECTION

RECEIVING INSPECTION
MATERTAL AND PROCESS CERTIFICATIONS ARE VERIFIEDR BY IKSTDEATION.

CONTAMINATICON CONTROL

CLEANLINESS LEVEL TO 200 FOR MMH AND 200A FOR NTQ I5 VERIFIED BY
INSPECTION. CORROSION PRUTECTION IS VERIFIED BY INSPECTION. EARTS
FASEIVATION IS VERIFIED BY INSPECTION.
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ASSEMBLY/IHSTALLATION

OPCRATING YVOLTAGES AND LATCH FORCES ARE VERIFIED BY INSPECTION. ALL
CETAIL PARTS ARE INSPECTED UNDEIR 40X MAGHIFICATION FOR FINISE, BURSS,
DAMAGE, AND CONTAMINATION PRIOGR TO ASSEMBLY. GQOIL ASSEMELY QOF D.C.
SOLENOID INSPECTIOR AT SUBRASEFMBLY JEVEL IS5 VERIFIED BY INSPESTICM,.
SFRING LDAD TE=T 5 VERIFIED BY INSFECTIONW. SEALS ARE VISUALIY INSPIoTZC
FRIQR TO INSTALLATION. CRITICAL DIMEINSIONS AND SURFACE FINISHIS ARt
VERIFIED EY INSPECTION.

HONDESTRUCTIVE EVALDOATION
PENETRANT INSPECTION QF WELDS I3 VERIFIED BY INSPECTION,

CRITICAL PROCESSES

WELDING PER 53012 AND SQLDERING PERE NHES3I00.4 ARE VERIFIED BY IMSPECT-oCN.
WELDS ARE VERIFIED BY VISUAL IHSPECTION AND BY WELD SAMPLES WHICH ARE
CHECKED FOR WELD PENETRATIQN.

TESTING

INSPECTION VERIFIES PROQOF PRESSURE TEST OF WEIDS. ATF IS WITNESSED AT
VYERIFIED EY INSPECTION.

HANDLING/FPACFAGING
PACFRAGING 1s VERIFIED BY INSPECTION.

(D) FAILURE HISTORY
CAR AE470: .
DURING QUAL TESTING A FAILURE BESULTED FRCM THE ACCUMULATION OF SELT
GENERATED CONTAMINATION RETWEEN THE ARMATURE AND COIL FACE WHICH RE~tcI=
THE MAGNETIC ATTRACTIVE FORCE HOLDING IT OFEN. CORRECTIVE ACTION WAS T

IMPROVE FINISH OF ARMATURE AND COIL POQLE FACES, AND LUBRICATION
PROCESSES.

(E) OPERATICNAL USE

IN THE EVENT OF THE LOS5 OF THE VERNIER THRUSTER FUNCTION THE PRIMARY
THRUSTERS MAY BE USED FPOR THE VERNIER FUNCTION,. SOME MISSION OBJECTIVES
MAY NOT BE MET.



